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WARNING

JHE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO SO.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TO
PERFORMING ANY SERVICE.

Copyright © 1987 Tektronix, Inc. All rights reserved.
Contents of this publication may not be reproduced in any
form without the written permission of Tektronix, Inc.

Products of Tektronix, Inc. and its subsidiaries are covered
by U.S. and foreign patents and/or pending patents.

TEKTRONIX, TEK,SCOPE-MOBILE, and ﬁ are
registered trademarks of Tektronix, Inc. TELEQUIPMENT is
a registered trademark of Tektronix, U.K. Limited.

Printed in the U.S.A. Specification and price change
priveleges are reserved.
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PREFACE

This manual provides servicing information for the Tektronix 1220

and 1225 Logic Analyzers. The servicing of both machines is
identical except where noted.

- . R |
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Safety Precautions
Follow these safety precautions while using this product.
Grounding the Product

This product is grounded through the grounding conductors in the
interconnecting cables and power cord. To avoid electrical shock,
plug the system”s power cord into a properly wired receptacle. A
protective ground connection by way of the grounding conductor in
the power cord is essential for safe operation.

Use the Proper Power Cord

Use only the power cord@ and connector specified for the system.
Use only a power coré that is in good condition. Refer power coré
and connector changes to gqualified personnel.

CSA Certification includes the equipment plus those power cordés
appropriate for use on the North America power network. Any other
power cords supplied are approved for the country of use.

Use the Proper Puse

To avoid fire hazard, use only the fuse specified in the parts
list for your product. Be sure the fuse is identical in type,
voltage rating, and current rating.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an atmosphere
of explosive gases unless such operation has been specifically
certified.

Do Not Remove Covers or Panels

To avoid personal injury from dangerous voltages, do not remove

the product covers or panels. Do not operate the product without
the covers and panels properly installed.
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OPERATOR”S SAFETY SUMMARY
GENERAL SAFETY INFORMATION
The general safety information in this summary is for operating
and servicing personnel. Specific warnings and cautions will
appear throughout the manual.
In This Manual

WARNING statements identify conditions or practices that could
result in personal injury or loss of life.

CAUTION statements identify conditions or practices that could
result in damage to the equipment or other property.

Marking on Equipment

DANGER indicates a personal injury hazard immediately accessible
as you read the marking.

CAUTION indicates a personal injury hazard not immeciately
accessible as you read the marking, or a hazard to property
including the eguipment.

Symbols Marked On Equipment.

‘ DANGER high voltage
@ Protective ground (earth) terminal
Z:S Attention - refer to manual

‘Gi Susceptible to damage from static charge
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SERVICE SAFETY INFORMATION

The following servicing safety information is for servicing
personnel. Follow these safety precautions, along with the

general safety precautions outlined earlier, while installing or
servicing this product.

WARNING

Servicing and installation information is
for qualified service personnel only.

Do Rot Service Alcone

Do not perform internal service or adjustment on this product
unless another person able to give first aid and resuscitation is
present.

Use Care When Servicing With Power On

To avoid personal injury from dangerous voltages, remove jewelry
such as rings, watches, and other metallic objects before
servicing. Do not touch the product’s exposed@ connections and
cormponents while the power is on.

Disconnect the power before removing protective panels,
soldering, or replacing components.

Power Source

The system”s primary power source should not apply more than 250
volts rms between the supply conductors, or between either supply
conductor and ground. A protective ground connection by way of
the grounding conductor in the system’s power cord is essential
for safe operating of this product.

Use Caution when Servicing the CRT

The CRT assembly should be serviced only by qualified personnel
familiar with CRT servicing procedures and precautions.

CRTs retain hazardous voltages for long periods of time after
power-down. Before attempting any work inside the monitor,
discharge the CRT by shorting the anode to chassis ground. When
discharging the CRT, connect the discharge path to ground and
then to anode.

Use extreme caution when handling the CRT assembly. Rough
handling may cause the CRT to implode. Do not nick or scratch the
glass or subject it to undue pressure during removal or
installation. When handling the CRT assembly , wear safety

goggles I\ﬂc!?(gchp&gnvtx viﬂggngOG%na%&Qﬁ&s;}oqnﬁé museum - vintagetek.org




GENERAL INFORMATION
PRODUCT DESCRIPION

Both the 1220 and the 1225 Logic Analyzers include eight non-
volatile setup memories, seven-inch CRT, four sets of non-
volatile 2K deep sample memories, programmatic triggering
capability, and two 16 channel probes (three probes with the
1225). The probes will operate in either synchronous or
asynchronous sample modes with 4 channel asynchronous sampling at
100 MHz, 8 channels at 50 MHz, 8 channels with glitch detection

to 25 MHz, or 16 channels sampled to 25 MHz in asynchronous or
synchronous modes.

The 1220 Logic Analyzer consists of two independent 16 channel
analyzers which may function separately or be linked together, a
processor to control display and analysis functions, ané four

reference memories. The 1225 Logic Analyzer offers an additional
16 channel analyzer.

1-1
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SPECIFICATIONS

The following tables contain the electrical, environmental and
physical specifications for the 1220/1225 Logic Analyzers and the

P6442 General Purpose Probe.

Table 1-1

ELECTRICAL SPECIFICATIONS

CHARACTERISTICS SPECIFICATION

SUPPLEMENTAL INFORMATION

Holc 0 ns Hold
Setup
Glitches 20 ns Setup

Sync clock 20 MHz

Async clock 100 MHz

Ext clocks

1-2

On all 16 data channels per
probe +/- 1 for nscount
pattern on every four data
bits. Hold time synchronous
clock to data rising edge
to rising edge, falling edge
to rising edge

20 ns

25 MHz data - verify data
path only +/- 3 ns between
falling edges

26 MHz on all four
syncronous clocks count
pattern for every four data
bits

25 MHz data with 25 MHz
internal clock

(lower internal clocks
verifie@ in controller board
test)

Visual verification of
acquired data when connected
to bit 3 of counter during
probe test.
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CHARACTEFR.ISTICS

Table 1-1 (cont.)

SPECIFICATIONS

SUPPLEMENTAL INFORMATION

Qualifiers

20 ns min
clock pulse
width

Data input
threshold

Input voltage
levels

Data 1 M
Spf other
100K 10 pf

2048 Memory
depth

5V pulse for
1 clk period
TTL compatible

TTL input

60000 pass
count

Var. display
intensity

Minimum clock
pulse width

TTL fixed

Max -2.5V
to +8.0V

Impedance

Dual Timebases

Ext trigger
out

Ext trigger-in

Pass count

0 +4/- 1 ns hold on bit 3 of
counter during probe test.

Not verified

Fixed at 2.0 volts using ECT

technology (actual level not
verified)

0V to 4.7 V input signal
used for verification

Not verified

Visual verification of data
only

Verifieé from 25 Hz to 100
MH2

Not measured - verify Trig-
out can drive Trig-in

Not verified - verify Trig-
in

can be activated from Trig-
out only

Verified from 1 to 8 only

Verification from low range
to high range measured using
light meter
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Table 1-1 (cont.)

CHARACTERISTICS SPECIFICATIONS

RS-170 Video Video out

Clock/Cal Set clock

program

Clock/Cal Battery BU

nonvolatile

Int.Storage Sample Memory

Memory (4)

Int.Storage Saved Setup

Setup (8)

Line Spec 90-132 VAC
180-264 VAC
47-63 Hz

Line Safety

Max clock rep ELSE limit

rate (else)
START
CONTIN
STRT X
STRT 0

STRTXO0

GOTO n

COMPARE

1-4

SUPPLEMENT INFORMATION

Verify output can drive
monitor

Manual load with time delay
and power off - power up -
visual verification

vVisual verification after
power off condition -
Battery (Bl) measured

Visual verification on ac-
quired samples. Battery (B2)
measured

Visual verification - save -

power docwn restore - verify
(B2)

Verified at min and max DC
loaé at Power Supply test -
System only verified at 110
VAC - 6C Hz only

Verified with HI-POT test

Vverified at <= 10 MHz2

Verified at all level(s)

Verified in analyzer tests
at 25 MHz

Levels 1 through 4 verified
at 25 MHz

Verified at system QC -
acgmem 1 to refmem 4
acqmem 2 to refmem 3
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Table 1-2

ENVIRONMENTAL SPECIPICATIONS

CHARACTERISTICS SUPPLEMENTAL INFORMATION

Temperature Operating: 0 to 50°C
Non-operating: -40 to 65°C

Altitude Operating: sea level to 3 km (10,000
ft)

Non-operating: sea level to 12 km
(40,000 ft)

Table 1-3

PHYSICAL CHARACTERISTICS

CHARACTERISTICS SUPPLEMENTAL INFORMATION
Height 18 cm (7 in)
width 36 cm (14 in)
Depth 42 cm (15.5 in)
Weight 1220 8.4 kg (18.5 1b)
Weight 1225 8.8 kg (19.5 1b)
1-5
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Table 1-4
P6442 GENERAL PURPOSE PROBE ELECTRICAL SPECIFICATIONS

CHARACTERISTICS SPECIFICATIONS SUPPLEMENTAL INFORMATION

Data Channels

Active High Clocks
Active Low Clocks
Active High Qualifier
Active Low Qualifier
Active High External
Trigger Inputs

3 Active Low External
Trigger Inputs

Signal Input 1l

(Nl S S

Impedance Data Channels >1 M, 15 pf
Others >100 K, <10 pf
TTL Input Threshold
(fixed)

Maximum Input Static: -2.5 V to 8.0V
Voltage

1-6
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ACCESSORIES

1220 Standard Accessories

Operators’s Manual Part Number 070-6438-00
Power Coré
ea. P6442 probes

ea.
ea.
ea.
8 013-0217-00 grabber tips

1l
1
2
1l Test Card
2
2
2
4

174-0752-00 lead set (klack)
174-0763-00 lead set (red)
174-0764-00 lead set (white)

1225 Standard Accessories

Operators”s Manual Part Number 070-6438-00
Power Cord
ea. P6442 probes

ea.
ea.
ea.
2 013-0217-00 grabber tips

1
1l
3
l Test Caré
3
3
3
7

174-0752-00 lead set (black)
174-0763-00 lead set (red)
174-0764-00 lead set (white)

Optional Accessories

Oopt
Opt
opt
Opt
opt
OPt
Opt

Opt
Opt
Opt

Al
A2
A3
A4
AS
1A
1B

230V/6A 50 Hz Univ-Euro Power Cord

230v/6A S0 Hz UK Power Cord

230V/6A 50 Hz Australian Power Cord

* 230V/10A 60 Hz North American Power Cord
230V/6A 50 Hz Switzerland Power Coré

* 115V/10A North American Power Cord

North American 3-phase/8A Plug

NOTE

An asterisk (*) indicates Canadian Standards
Association certification.

1D

Deletes standard P6442 Probes

01 Adds RS-232 Serial Interface Port
02 Adds Parallel Printer Port
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1-7



THEORY OF OPERATION

This section contains a description of the circuitry used in the
1220/1225 Logic Analyzers. The cdescription begins with a
discussion of the instrument using the block diagram in Figure 2-
1. This shows the majcr interconnections between circuits. Each
circuit board is then described.

SYSTEM BLOCK DIAGRAM DESCRIPTION

In the block diagram every block matches a board or a mocdule. The
power supply is a switch-mode type, it provides the +/-12 ané +5
volts. The controller boaré@ is the top most of the stack,
containing the 6502 which controls the instrument ané
communication through the RS232 interface opticn or a parallel
printer board option. The next board is the video board,
containing the second 6502, which produces the display on the
monitor and scans the keys on the keypac.

In a 1220 there are two logic analyzer boards, the 1225 has a
thiré logic analyzer board. They are all essentially the same,
but are strapped differently. Every board is a complete logic
analyzer, including login registers, word recognizer, trigger
circuitry and acquisition memory.
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POAIFEES DATA
16 CHANNELS ANAEs
PROBE A
z I * 1220
Z ANALYZER
ﬁ _| 16 CHANNELS DATA 1225
(/]
) 2 PROBE B PROBES o |
e &
o 3 ANALYZER
g 16 CHANNELS DATA
PROBE C PROBES
- - CRT
VIDEO ASSEMBLY
BOARD
KEYPAD
TRIGGER-OUT i ol
TRIGGER-IN | POWER
SUPPLY
VIDEO
T OPT OP

Figure 2-1. 1220/1225 Block Diagram
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CONTROLLER BOARD BLOCK DIAGRAM DESCRIPTION

The following is a description of the Controller board used in
the 1220/1225 Logic Analyzer. Refer to Figure 2-2 while reading

the description.

To System Bus MEMORY
BACK-UP
Address 1
RESET
¥ ¥ v v 3 (] ()
MEMORY
REAL OPTION OPTION OPTION
T™E i povevag || R RAM sLoT sLoT sLot
cLocK Inmnun g ot o E F
N ] ) % | ; | ;, 1 I
POWER ]
SENSE
DUAL TIME
BASE N To Sysem Bus
Ck
DATA
BUFFERS To System Bus
To Logc “*] TRIGGER To Rear
Analyzer > NOUT Panel

Figure 2-2. Controller Board Block Diagram

The Controller provides the computing resources and means for
setting up hardware for all installec bcards.

Processor

The CPU on the Controller is a 65SC02 (U33).
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Interrupt

There are six interrupts. Interrupts one through four are OR-ed
together at the output of US1l. Interrupts one through three come
from the three options slots. Interrupt four originates from U34,
the programmable interval timer. Interrupt five comes from the
7170 time of day clock chip causing an interrupt once every
second. The sixth is a non-maskable interrupt (NMI) generateé by
the power sense circuit.

Power Sense

The Power Sense circuit is a linear amplifier. Once power drops
to 3.8 volts Q1 will turn on causing a NMI to be sent to the
processor ané to RAM.

Reset

Reset is made up of a RC network using U3 and U25. Pin 1 of U25
receives the reset signal from the keypad when the NOTES and
ENTER keys are pushed at the same time.

Real Time Clock

“7The Real Time Clock consists of a 7170 (U8) which is backeé up by
a lithium battery. e

Memory Decode and Control Signals

Memory decode and control signals are generated by several IC s

on sheets 1 and 2 of the Controller diagrams located in Section
7: Diagrams and Circuit Board Illustrations.

Memory control is provided by U29. RAM decode by U35 ané U28. And

ROM decode is provided by U9.

ROM

ROM consists of two 27C256°s; Ul17 and U30. ROM locations Ul8 and
U31 are not used.

RAM consists of nine 4464”°s. U47, U48, and U49 are used with
channel A. U44, U4S, and U46 are used with channel B. U41, U42,
and U43 are used with channel C. Available but not used are
locations U38, U39, and U40.
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Memory

Non-volatile memory is maintained by a lithium battery.

Data Buffers

Data is buffered by Ul0 before leaving the Controller board.
Dual Time Base

CLKA and CLKB produce the internal clocks for asynchronous
acquisition. These clocks originate from a 25 MHz crystal
controlled oscillator which is divideé@ to procduce the 10, 5, 2.5,
and 1 MHz clock rates. The lower clock rates are provicded by a
programmable interval timer at U34.

Trigger In/Out

The Trigger In/Out block consists of BNC connectors on the rear
panel that are connected to the Controller board.

Option Slots

Option slots D, E, and F provide bus access for Options 0l and
02.

Controller Memory Map
Figure 2-3 illustrates the following information.

0000-3FFF - 16K of general purpose RAM consisting of two IC”s
(U19 and U32). Within this range of memory is
contained the current set-up, scratch data, data
areas for the three option cards and the interrupt
handlers.

4000-SFFF - This area addresses up to 14 8K blocks through bank
switching. Each analyzer card is assigned 3 8K blocks
(group D is not utilized). One each for the low and
high channels and a block for status information.
These blocks are divided into four 2K ranges that
provide storage for memory 1, 2, 3 ané 4.
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6000-7FFF - This area addresses up to 3 8K ROM“s that are bank
switched, for option firmware. Only one option can be
used at a time.

8000~-FFFF - Bank switched, up to 4 32K ROM blocks. Only 2 are
currently used.

¢ -ROM=-)< -ROM¢ == YROM~-) ¢ -ROM=)
0 1 2 3

8000 =

(-0PT-)¢-0PT=2(-0PT-)
1 2 3

(--Grour A=--){--Brour B--)(--Grouer C--)(--Grour D--)(-Seturs-)(-Seturs-)

1-4 5-8
012 3485 678 9 10 11 12 13
4000 cmcsmccccccecmemmmeen - cmcccccccccr e —sec e —— -
8K
RAM
2000 ---—--
8K
RAM
0000 ------
6000 -cc-mmmmmcccccccccccec e
5800 Grour X Memory 4
5000 (-X Low=)>(-X Higsh-)>(-Status-) Mesory J
4800 Bank X Bank X Pank X Memory 2
4000 ~me-e-cccmccccccncncnncnnnea- Memory 1

FPigure 2-3. Controller Memory Map
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VIDEO BOARD BLOCK DIAGRAM DESCRIPTION

The following is a block description of the Video board used in
the 1220/1225 Logic Analyzer. Refer to Figure 2-3 while reading
the description. Also refer to the Video board schematics in
Section 7: Diagrams and Circuit Board Illustrations.

FROM
e INTERFACE
{w DATA
—»rn
SYSTEM BUS
RESET
&5 K”m f@—— FROM
PROCESSOR Y KEYPAD
e 8 s H—— .
GENERATOR T
[:awmu = t-‘”“
| e
wmmumt:; ' ..
] CAT l i
| [ ]
RN F Iémnmn.,{uﬁﬂzm-{.aﬁﬁu
DISPLAY
TIMEOUT
-* cRCUT

Pigure 2-4. Video Board Block Diagram.

The Video board receives signals from the Keypad and transfers
them to the Controller board. The Controller processes the data
and sends it back to the Video board for use in the CRT Assembly
board.

Processor

The processor (U4l) is responsible for controlling the internal
data transfer operation to and from the Video board. It is
synchronized with the Controller board using the reset circuit
U29. The processor transfers the keyboard information to the
system cdata bus where the Controller processes the data and sends
it back to the Vvideo module for display.
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CRT Controller

The CRT Controller (U42) provides the column and row address for
the display RAMs. These column and row addresses relate > the
display in form of an X-Y coordinate location for each character.

Address Mux

The Processor and the CRT Controller combine their address
outputs to the Address Mux circuits U23, U24, U21, and U22. The
Address Mux sends the addresses to either ROM, RAM and to Memory
Decode Control Signals.

Memory Decode Control Signals

This block consists of the Memory Decoder (1'26 and U28) that
receives the Address Mux signals and passes it to U7 ané U6. U6
and U7 provide the appropiate chip selects for ROM and RAM.

ROM and RAM

ROM (U45) provide the character fonts for the screen. RAM (U48, ‘
U47, US0, U49, U44, and U43) holds transferred data from the
Controller memory. The data in these RAMs is constantly being

accessed and@ then decoded in the Attribute Generator. The

generator converts the data to serial information for display on
the CRT.

Oscillator Signal Generator

This block consists of crystal oscillator Yl. It provides the
master clock rate for the CRT controller and processor. It also
provides the vertical and horizontal sync signals for the Vicdeo
board.

Display Timeout Circuit

This circuit has a submenu function under the Utilitys Menu
group. It provides the screen saver function described in the
1220/1225 Operator”s Manual. The circuit is clocked by the
vertical sync signal through Ul0 to U8. U34 provides the reset
signal through Ul0 that allows U8 to timeout and shutcff the
screen. The screen will become active when you push any key on

the front panel. .
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Attribute Generator

This circuit receives data from RAM and consists of two sets of
multiplexers (U38, U31l, U39, and U20). The multiplexers take RAM
data with appropriate attribute data where it is summerized and
passed to Ul6é. Ul6 is synchronized with the vertical, horizontal
sync signals and display enable and put into open-collector
logic. Open-collector logic provides analog summation of the
signals for use by the CRT.

US1 receives the intensity data that is activated from the
Video/Keypad submenu of the Utlity Menu group. When you change
the intensity from this submenu a binary value change is
presented to the input of USl. US51 bias Q2 that regulates the
intensity or bias level of the summed analog siganls.

Video Board Memory Map
Figure 2-5 illustrates the following information.

0000-1FFF - This range of memory contains scratch data for the
video board.

2000-CFFF - This range of memory contains transferred memory from
the Controller board. This memory is split up into 3
planes or screens. The A screen contains the data
displays. The B screen contains notes, cursors and
windows. The attribute screen contains the
information required to mix the two screens for the
proper display.

During the Video phase information is sampled from
each screen and displayed.

E000-FFFF - ROM
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€000

AQ00

8000

6000

4000
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CPU Fhase (Phase 2 Clk=1)

8K ROM

8K RANM

8K RAM

8K RANM

8K RAM

- - - - ———

8K RAM

- - - - —— - - -

———— - - o -

Video Fhase (Fhase 2 Clk=0)

- > - - - - - -

Pigure 2-5. Video Board Memory Map




ANALYZER BOARD BLOCK DIAGRAM DESCRIPTION

The following is a description of the Analyzer boaré. Refer to
Figure 2-4 while reading the description.

sﬂ-—al PROBE -.I LGN |l taTcH 4ngt‘°mﬂ““‘rr anﬁgg
[
_* nwnnxzn
AEAD COUNTER
BACK T
[
LEVEL
SYSTEM "é&“fn‘gf COUNTER '
aus
‘ EVENT |91 ACQUISITION
COUNTERS CONTROL
WORD
RECOGNIZER f I

Figure 2-6. Analyzer Board Block Diagram.

The Analyzer boaré receives data from the probe and stores it in
Acquisition Memory. Data is held in memory until full. At this
time all of the memory is tranferred to the Controller board for
comparison and/or display.

Login

The Login circuitry consists of eight eight-bit control latches
u94, U9S, V93, uU97, U777, U788, U774, and U75. Data coming into the
Login block is synchronized with the probe clock (PODCLK and
PODCLK1l). If the system is running below 10 MHz only U77, U78,
U94, ané U95 are used. If above 10 MHz then all eight latches are
used. Data is held within these latches until it is synchronized
with the system clock and is passed to the Latch and Word
Recognizer blocks.

Latch

The Latch circuitry consist cf U76, U98, U79 and U76. This block
holés the data at the Acquisition Memory until called for by the
Controller board.
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Word Recognizer

The Word Recognizer circuits are located on sheets 3, 4, 5, and 6

of the Analyzer schematics in Section 7: Diagrams and Circuit
Board Illustrations.

Data is passed to the Latch block and the Word Recognizer block
at the same time. Depending on the results of the word recognized
and how it is programed, the information will do one of two
things; it will pass into Acquisition Memory or be thrown away.
The determining factor on what this block will do is determined
in the Acquisition Control block.

Acquisition Control

Acquisition Control circuitry is located on sheets 7 and 8 of the
Analyzer schematics in Section 7: Diagrams and Circuit Board
Illustrations.

Acquisition Control contains RAM programed from the Trigger Spec
menu. The RAM is a 2K X 8 of which only the first twelve
locations are used. These locations are programed by 8 bits to
determine what mode the state machine of the Word Recognizer will
be in for each level of the Trigger Spec Menu.

Events Counter

Events Counter circuitry is located on sheet 9 of the Analyzer
schematics in Section 7: Diagrams and Circuit Board
Illustrations.

The Events Counter is programed the same time as the Acquisition
Control. The Events Counter identifies how many times a condition
or a clock cycle will occur before control will be passed to the
next level of acquisition control. Maximum count is 6,000.

Trigger Level Counter

Trigger Level Counters U64 and U85 determine what level of the
Trigger Spec menu {3 currently operating. This counter is also
multiplexed with a RAM which allows an identification of the Pre-
Trigger Count.

When a condition is complete in a level of the Trigger Spec
menu, a clock cycle will increment the counters. Then the address
to the Word Recognizer RAMs, Event Counter RAMS and Acquisition
Control RAMs will change to the next address level and present .
their outputs to the devices they program.
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Address Counters

Address Counters circuits are located on sheet 8 of the Analyzer
schematics in Section 7: Diagrams and Circuit Board
Illustrations.

The Address Counters (U4 ,U34, US7, U227, U63, and U20) provide an
address counting function for the Acquisition Memory. This is d
controclled from the Acquisition Control circuitry and determines

whether to provide clocks on every clock cycle or on qualified
data.

Read Back

Read Back circuitry is located on sheet 2 of the Analyzer

schematics in Section 7: Diagrams and Circuit Board
Illustrations.

Once Acquisition Memory is full the Controller board tranfers the

data to itself through the Read Back circuit. The Controller
stores data for comparison and/or display.
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TRAINING/TEST CARD

The Training/Test Card was designed primarily as an educational
tool that can be used in the study of logic analyzers, pattern
generators, and oscillosopes. One of these cards is included with
each 1220/1225 Logic Analyzer that is shipped from Tektronix, as
a training aid for the customer. The card also serves as a test
tool for the customer to use from time to time to check the
performance of the analyzer, and serves as the standard unit
under test and point of focus when the factory is called for
engineering support questions ané explanations. The card is an
inhouse design that generates a substantial variety for logic
level signals, but at low cost. The card is made up of five high
speed CMOS integrated circuits, some discrete components, a power
switch and a battery. There is a connector for easy connection of
probe leads. The circuit generates sample signals (including
glitches) for use in state and timing demonstrations of logic
analyzers and oscilloscopes. It may also be used in the classroom
study of general logic circuits as a driving source oscillator
and pattern generator. Some of the output signals change at the
same time (synchronously), and others have distinct delay paths
for study of logic gate delay and other asynchronous parameters.
Some of the signals have glitches (spikes) inserted at
predetermined points.

THEORY OF OPERATION

Refer to the schematic and timing chart. The schematic ané timing
chart have been oriented with the output signal BITO at the top
and the other bits below it in order. This is the typical order
in which the bits will be viewed on a logic analyzer screen in
timing mode. The GLITCH signal follows below the 24 data bits,
then the clock signal at the bottom for reference. The timing
chart represents the way the signals look and line up with each
other. Actually, some of the signals do not line up exactly cdue
to normal gate delays. These delays become apparant when a given
area is expanded, by sampling at a much higher frequency. A
typical asynchronous sampling frequency of one megahertz is
sufficient to capture the data for timing display. This is
roughly five or ten times the oscillator rate. For synchronous
sampling the clock on the board would be used as the sampling
clock. This clock is a buffered version of the oscillator and is
connected to all three clock pins.

POWER SOURCE

The power source for the card is a 3 volt, 90 to 150 MAH lithium
battery, Bl. The battery is connected to the circuit via a slicde
switch, S1. There are three high frequency bypass capacitors
between the switched side of the power bus and ground. They are
Cl, C2, and C3 and are physically placed for best effect. The
components of the power source are not shown on the schematic.
This is also true of the IC power and ground pins. All of the

IC’s are CMOS and require very little power to operate. However,
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if the IC”s are driving relatively low impedance loads, the power
consumption goes up substantially. The battery will last for many
hours if only high impedance loads (or no loads) are being
driven. Gate delays throughout the card go up as the battery
voltage goes down. This is normal with CMOS circuits. The outputs
of the circuits will swing between near ground level and near the
battery voltage. The outputs will remain TTL logic level
compatible until the battery drops to nearly 2 volts. Lower
voltage will lower the oscillator frequency and will affect the
glitch generator circuit.

OSCILLATOR

The onboard oscillator is made up of gates U3F, U3E, Rl and CS.
This is one of several common CMOS oscillator circuits. The
oscillator frequency is primarily determined by the time constant
due to Rl and CS, and is affected and upper limited by the gate
delays of the two inverters. The oscillator is buffereé by
inverter gate U3D before it goes to Ul and US and again by U3C
before it drives the CLK pins. Note that all three clock pins are
connected to the same point and are identical. Ul and US use
active high clocks, so the clocks coming off the card can be
considered active low. In reality, when these clocks are used as
synchronous clocks to an analyzer, either clock edge can be the
active edge. The 24 data bits are valid during both edges. The
falling clock edge will capture data just before it changes, and
the rising edge will capture data a while after it has changed.
The oscillator frequency is roughly 100 to 200 kHz.

DATA BITS PATTERN GENERATION

The synchoronous counter US generates the first four bits BITO
through BIT3. These bits change state at the same time following
the clock. They count in a simple 4-bit binary order with BIT3
being the high order bit. They count from 0 to 15 and repeat.
There are 16 states to the bit pattern across the whole card
which are based on and synchronized to the 16 states of the 4
bits from US5. States zero through fifteen will again be
referenced below. The Ripple Carry output from US (pin 15) is
active during state fifteen when all of the counter bits are
logical high. This signal comes off the card as BIT8. U4F inverts
this bit to create BIT10. The preset loading inputs of US are
active signals which come from Ul, but they do not affect the
operation of US since the active low load input to US (pin 9) is
tied high. The preset inputs are tied to active signals in order
to create more active points where clips and probe leads may be
connected; the card may be used as a source for more than just 24
data bits.

The Carry bit from U5 is also used to create a glitch at the
trailing edge of the pulse when state 15 is changing to state 0.
R2 and C4 form a differentiator (spike generator). When the
voltage on US pin 15 falls, the voltage at C4 pin 1 also falls

momentarily. C4 charges quickly, and the voltage at C4 pin 1l
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again rises creating a spike (glitch) with its width being due to
the time constant of C4 and R2, and gate input characteristics.
This active low spike is inverted by U3A and drives the GLITCH
pin. It also serves as the synchronizing signal for Ul by driving
its reset pin. GLITCH is an active high signal that occurs at the
beginning of every state 0. The glitch width is about 60
nanoseconds at the output pin. The glitch circuit is also
connected to one input (pin 5) of U2B. But the glitch does not
appear on the output of U2B. The output (BIT1l4) is a slightly
delayed and inverted version of BIT2. BIT1S is the NAND
combination of BITO and BIT1. BIT14 and BIT1S5 are NANDed by U2C
to create BIT13. BIT13 and BIT1S were created combinationally
from signals that change very close to the same time.
Combinational mixing of signals that do not occur at the same
time creates the possible generation of a glitch. But in the
cases above the amount of time separation between the inputs is
less than the gate delay of the NAND gates, so glitches are not
generated. This is not the case with BIT12 (aand BIT9). U2C adds
extra delay to BIT13 ané separates it in time from BITs 14 and
15. U2C mixes BIT1S5 with BIT13 to form BIT12. Because of the time
separation of the signals BIT12 will contain glitches. The
glitches occur at state 0 and at state 8. They are logically low
going and are about 10 nanoseconds wide. BIT12 is inverteé by U3E
to form BIT9. BIT9 will also contain glitches at states 0 and 8.
This time the glitches are logical high going and are also about
10 ns wide.

The shift register Ul creates 8 bits, BIT16 through BIT23. It is
synchronized by the glitch circuit so that the bit states will
repeat predictably. Ul pin 13 (BIT23) drives inverter U4D to
create BIT?7 which in turn feeds back as the input information to
Ul which gets clocked in. The outputs from Ul (BITs 16 to 23)
"walk by" one after the other. The outputs are synchronous and
change states at the same time following the clock. These bits
are also closely synchronous with BITs 0 to 3. Other signals on
the card are not synchronous and have various delays between one
another and the synchronous bits. These delay differences can be
viewed with an oscilloscope or with a logic analyzer in timing
mode at a relatively fast sample rate. The GLITCH signal is wide
enough to easily be captured by a logic analyzer in normal mode,
or at a relatively slow sample rate by turning on the glitch
detector. The glitches on BIT13 and BIT9 are very narrow and
require the glitch detector.
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MAINTENRANRCE
OVERVIEW

This section contains information for performing preventive

maintenance, disassembly/reassembly, troubleshooting, and
corrective maintenance procedure.

PREVENTIVE MAINTENANCE

Preventive maintenance consists of cleaning and visual
inspection. Preventive maintenance performed on a regular basis
may prevent instrument breakdown and will improve the reliability
of the instrument. The severity of the environment to which the
instrument is subjected determines the frequency of maintenance.
A convenient time to perform preventive maintenance is preceding
adjustment of the instrument.

CLEANING

The instrument should be cleaned@ as often as operating conditions
require. Accumulation of dirt on components acts as an insulating
blanket and prevents efficient heat dissipation which can cause
overheating ané@é component breakdown.

CAUTION

Avoid@ the use of chemical cleaning agents which
might damage the plastics used in this instrument.
In particular, avoid chemicals that contain benzene,
toluene, xylene, acetone, or similar solvents.

BExterior

Loose dust accumulated on the front panel can be removed with a
soft cloth or small brush. Dirt that remains can be removed with
a soft cloth dampened with a 5% detergent and water solution.
Abrasive cleaners should not be used.

Interior

Dust in the interior of the instrument should be removed
occasionally due to its electrical conductivity and high humidity
conditions. The best way to clean the interior is to blow off the
accumulated dust with dry, low-pressure air.

If a liquid must be used for minor internal cleaning, use

isopropyl alcohol, denatured ethyl alcohol, or a solution of 1%
mild detergent and 99% de-ionized water.
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INSPECTION

The instrument should be inspected occasionally for such defects
as broken connections, improperly seated semiconductors, damagec
circuit boards, and heat-damaged parts.

Particular care must be taken if heat-damaged components are
found. Overheating usually indicates other trouble in the
instrument; therefore, it is important that the cause of
overheating be corrected to prevent recurrence of the damage.
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DISASSEMBLY/REASSEMBLY INSTRUCTIONS

OVERVIEW

This section describes the disassembly and reassembly procedures
for the 1220/1225 mainframe.

In the following procedures, directional terms (top, bottom,
left, right, front, and back) are based on the assumption that
your mainframe is in a normal, upright position (bottom down),
and that you are facing the front of the instrument. Reassembly
procedures are the reverse of the disassembly procedures, unless
otherwise noted.

Refer to Section 7: Replaceable Mechanical Parts for a detailed
exploded view and parts list for the Logic Analyzer.

GENERAL PRECAUTIONS

The following precautions should be observed when performing any
disassembly/reassembly procedures.

WARNING
To avoid personal injury from dangerous
voltages, disconnect power source. DO NOT
attempt any disassembly procedure with the
instrument on or with the power cord connected.
TOOLS REQUIRED
(1) 3/16-inch nutdriver

(1) 1/4-inch nutdriver
(1) small Phillips screwdriver

DISASSEMBLY/REASSEMBLY OF MAINFRAMES

The following procedures instruct you on how to disassemble and
reassemble the 1220/1225 Mainframe.

PROCEDURE § 1: TOP COVER REMOVAL

To install or remove a board, you must first remove the
mainframe”s top cover.

To remove the top cover, remove four screws from the side panels,
two on the left and right upper sides of the cover. Lift the
cover up and set aside.
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CAUTION

Static discharge can damage any semiconductor
in this instrument. Damage to electrical com-
ponents may not be immediately apparent. Take
standard anti-static precautions.

PROCEDURE § 2: REMOVAL OF CARDSTACK

1.
2'

3.

4.

Perform procedure #1.
To remove the cardstack stand mainframe on it“s back feet.

With bottom exposed remove the four screws located under the
cardstack. Keep the cardstack stable by holding on to it.

Return the mainframe to the normal position.

CAUTION

While holding on to the cardstack, carefully
disconnect. connectors by rocking them back
and forth to minimize stress.

1]

Disconnect any option caréd cables.

Disconnect connector J2 going to the ENC connectors on the
back panel.

Disconnect the power-supply connector J3.
Disconnect the video connector J3 on the video boaré.
Disconnect the keypad connector Jl.

Tilt the cardstack towards the back of the mainframe and
remove the cables from the analyzer boards (J4).

Individual boards can be accessed by removal of the standoff
posts that hold the cardstack together.
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PROCEDURE # 3: REMOVAL OF CRT ASSEMBLY

WARNING

CRTs retain hazardous voltages for long periods
of time after power-down. The CRT assembly
should be removed only by qualified service
personnel familiar with CRT servicing procedures
and precautions.

Use extreme caution when handling the CRT assembly.
Do not nick or scratch the glass or subject it to
undue pressure during removal or installation. Rough
handling may cause it to violently implode. When

handling the CRT assembly, wear safety goggles and
heavy gloves for protection.

Perform procedure #1.

Remove two screws each on the right and left sicde of the
bottom panel.

Stand mainframe on back feet.

With the bottom exposed remcve the remaining six screws from
the bottom panel.

Remove two screws each from the top and bottom of the frame.

While holding on to the CRT, return the mainframe back to its
normal position.

Remove the four screws from the metal plate under the CRT
boar@ and remove the CRT unit.
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PROCEDURE § 4: REMOVAL OF KEYPAD

1.

2.
3.

Perform procedure $#1, #2 and #3 with the exception of step

in procedure #3..
Remove the four nuts from the back of the Keypad board.

Turn the CRT aside and remove Keypad board.

PROCEDURE § S5: REMOVAL OF POWER SUPPLY

1.
2.

S.

Perform procedure #l1.
Remove the four nuts from the power supply shield.

Remove the shield.

Disconnect the following four connector cables on the power

supply.

Line select

Line power

Ground

Controller board cable

CAUTION

When re-installing the Controller boaréd cable
make sure the cable is properly aligned. If
the connectors are offset the power supply
may be damaged.

Unscrew the spacer posts and remove the power supply.
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TROUBLESHOOTING
The following information is provided to help troubleshoot the
1220/1225 Logic Analyzer. Information contained in other sections
of the manual should be used along with the following information
to aid in locating the defective component. An understanding of

the circuit operation is very helpful in locating troubles,
particularly where integrated circuits are used.

TROUBLESHOOTING EQUIPMENT
The fcllowing equipment, in addition to that listed in Section 4:

Verification and Adjustment, is useful for troubleshooting the
1220/122%5 Logic Analyzers.

Digital Multi-Meter (DMM)

Purpose: Check Voltage and resistance.

Test Oscilloscope
Greater than 10 Mhz Oscilloscope. Tektronix 4665 or better.

Purpose: Check operating waveforms.

Plug-In Extender

Purpose: Connects and extends Analyzer boards from the Video and
Controller board for troubleshooting.

CALIBRATION/TEST FIXTURE
Part Number: 067-1340-99.

TROUBLESHOOTING TECHNIQUES

Troubleshooting Procedure

These troubleshooting procedures are used to eliminate the simple
error before proceeding with extensive troubleshooting. The first
few checks ensure proper connection, operation, and adjustment.
If the trouble is not located by these checks, the remaining
steps aid in locating the defective component. When the defective
component is located, it should be replaced using the replacement
procedures listed under Corrective Maintenance in this section.
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CHECK CONTROL SETTINGS

Incorrect control settings can indicate a trouble that does
not exist. If there are any questions about the function or

operation of controls, refer to the 1220/1225 Operator’s
Manual.

CHECK ASSOCIATED EQUIPMENT

Before proceeding with troubleshooting, check that the
equipment used with this instrument is operating correctly.
Check that the signal is propeéerly connected and the inter-
connecting cables are not defective. Also check the power
source.

VISUAL CHECK

Visually check the portion of the instrument in which the
trouble is located. Many troubles can be located by visible
indications such as unsoldered connections, broken wires,
damaged circuit boards, and damaged components.

CHECK INSTRUMENT ADJUSTMENT ‘

Check the adjustment of this instrument, or the affected
circuit if the trouble appears in one circuit. The apparent
trouble may only be a result of misadjustment. Complete
adjustmant instructions are given in Section 4: Verification
and Adjustment.

ISOLATE TROUBLE TO A CIRCUIT

To isolate trouble to a circuit, note the trouble symptom. The
symptom often identifies the circuit in which the trouble is
located. When trouble symptoms appear in more than one
circuit, check the affected circuit by taking voltage and
waveform readings. Also Check for the correct output signals
at the front-panel connectors with the test oscilloscope.
Incorrect operation of all circuits often indicates trouble in
the power supply. Check for correct voltages of the individual
supplies. A defective component elsewhere in the instrument
can appear as a power-supply trouble and may also affect the
operation of other circuits.
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REPAIR

I1f any defective parts are located, follow the replacement
procedures given in Corrective Maintenance. Be sure to check
the performance of any circuit that has been repaired or had
any electrical components replaced.

CAUTION

To avoid equipment damage, disconnect
the power source before performing the
cable continuity check.
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CORRECTIVE MAIRTENANCE

Corrective maintenance consists of component replacement and
instrument repair. Special techniques required to replace
components in this instrument are given here.

OBTAINING REPLACEMENT PARTS

All electrical and mechanical part replacements can be obtained
through Tektronix Field Office or representative. However, many
of the standard electronic components can be obtained@ locally in
less time than is required to order them from Tektronix Inc.
Before purchasing or ordering replacement parts, check the parts
list for value, tolerance, rating, and description.

NOTE:

When selecting replacement parts, it is
important to remember that the physical

size and shape of a component may effect

its performance in the instrument, particularly
at high frequencies. All parts should be

direct replacements unless it is known that

a different component will not adversely

affect instrument performance.

Some parts are manufactured or selected by Tektronix Inc. to
satisfy particular requirements, or are manufactured for
Tektronix Inc. to our specifications. To determine the
manufacturer of parts, refer to parts list, Cross Index Mfg. Code
Number to Manufacturer.

When ordering replacement parts from Tektronix Inc. include the
following information:

l. Instrument type
2. Instrument serial number

3. A description of the part (if electrical, include circuit
number)

4. Tektronix part number
WARNING
To avoid electrical shock, disconnect the

instrument from the power source before
soldering.
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SOLDERING TECHNIQUES

The reliability and accuracy of this instrument can be maintained
only if proper soldering techniques are used when repairing or
replacing parts. General soldering techniques, which apply to
maintenance of any precision electronic equipment, should be used
when working on this instrument. Use only 60/40 rosin-core,
electronic-grade solder. The choice of soldering iron is
determined by the repair to be made. When soldering on circuit
boards, use a 15- to 25-watt pencil-type soldering iron with a
1/8-inch wide wedge-shaped tip. Keep the tip properly tinned for
best heat transfer to the solder joint. A higher wattage
soldering iron may separate the wiring from the base material.
Avoid excessive heat; apply only enough heat to remove the
component or to make a good solder joint. Also, apply only enough
solder to make a firm solder joint.

CAUTIOR

Some of the ciruit boards in this instrument

are multilayer type boards with a conductive
path(s) laminated between the top and bottom
board layers. All soldering on these boards
should be done with extreme care to prevent
breaking the connections to the center con-
ductor (s); only experienced maintenance personnel
should attempt repair of these boards.

For metal terminals, (e.g., coaxial connector ground lug, etc.) a
higher wattage-rating soldering iron may be required. Match the
soldering iron to the work being done. For example, if the
component is connected to the chassis or other large heat-

radiating surface, it will require a 40-watt or larger solédering
iron.

COMPONENRT REMOVAL AND REPLACEMENT
WARNING

To avoid electrical shock, disconnect the
instrument from the power source before re-
placing components.

The exploded-view drawing associated with the Replaceable
Mechanical Parts list may be helpful in the removal or
disassembly of individual components or subassemblies. Component
locations and circuit board locations are shown in the Diagrams
and Circuit Board Illustrations section.
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Changing the System Batteries

Two 3V lithium batteries reside inside the 1220/1225 Logic
Analyzer. One controls the time/date setting and the other
provides non-volatile storage for eight setups and four memory
samples. Both of these batteries should last for several years.
If you do receive invalid data from the battery-controlled
fields, you should replace the batteries.

Lithium batteries require special considerations for handling and
disposal.

WARNING

To avoid personal injury, observe proper
procedures for handling and disposal of
lithium batteries. Improper handling may
cause fire, explosion, or severe burns. Do
not recharge, crush, disassemble, heat the
battery above 100 degrees Celcius, incinerate,
or expose contents of the battery to water.
Dispose of battery in accordarnce with local,
state, and national regulations.

Typically, small quantities of batteries (less
than 20) can be safely disposed of with ordinary
garbage in a sanitary landfill. Larger quantities
must be sent by surface transport to a Hazardous
Waste Disposal Facility. The batteries should be
individually packaged to prevent shorting and
packed in a sturdy container that is clearly
labeled "Lithium Batteries -- DO NOT OPEN."
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VERIFICATION AND ADJUSTMENT

This section of the manual provides verification and adjustment
procedures for the 1220/1225 Logic Analyzer. It also contains
procedures for Options 01 and 02, and procedures for the Test
Card. The procedures are divided into two subsections,
Verification and Adjustment.

The following is a list of test equipment needed tc perform these

procedures.

EQUIPMENT LIST

Description

0-264V Variac

DMS01A DVM or Equiv.

>= 100 MHz Dual Channel Oscilloscope with 2 100
MHz probes

External vicdeo monitor

020-1596-99 1220/1225 Series Service Maintenance

Kit

067-1235-00 Power Supply

Printer EPSON or equivalent

Centronix Cable for printer

Tektonix 4051 or 4052

PS232 cable for 4051 or 4052
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VERIFICATION

POWER SUPPLY VERIFPICATION/ADJUSTMENT

PREPARATICN

1.

2.
3.
4.

5.

Refer to the Disassembly Instructions in Section 3: Maintenance,
and remove the top cover of the 1220/1225.

Ensure the Variac is turned "OFF".
Connect the Variac to the power line.

Turn on the Variac ané adjust the output to 115 VAC (line voltage).

CAUTION

Do not power up the 1220/1225 with the Variac
set below 85 volts. This could damage the
supply.

Plug in the 1220/1225 Mainframe to the Variac and power up.

REGULATION TEST

NOTE

The supplies tested below may be accessed on
the Controller btoard at the top of connecter
J3. J3 is located at the left rear corner of
the Controller board with pin 1 towards the
front of the instrument.

Set the digital voltmeter (DVM) to the 20 volt (DC) range. ~onne
the black lead to J3 pin 6 and the red lead to J3 pin 9.

Verify the DVM reads between 4.98 and 5.02 VDC. If the reading is
out of tolerance adjust R21 on the power supply for a reading of
5.00 VDC. R21 is accessible through an opening on the front of the
power supply cover.

Adjust the Variac to 90 VAC. Verify -4.850 to +5.150 vDC at pins 8,
9 and 10 of J3. Adjust oscilloscope and check that output noise and
ripple does not exceed 1% pk-pk (50 mV) of output voltage.

Verify +11.400 to +12.600 VDC at pins 3 and 4 of J3. Adjust .

oscilloscope and check that output noise anc ripple does not exceed
1¢ pk-pk (110-125 mV) of output voltage.
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Verify -10.80C to -13.200 VDC at pins 1 anéd 2 of J3. Adjust
oscilloscope and check that output noise and ripple does not exceed
1% pk-pk (110-130 mV) of output voltage.

Adjust the Variac to 132 VAC. Verify +4.850 to +5.150 VDC at pins
8, 9 and 10 of J3. Adjust oscilloscope and check that output noise
and ripple does not exceed 1% pk-pk (48-51 mV) of output voltage.

Verify +11.400 to +12.600 VDC at pins 3 and 4 of J3. Adjust

oscilloscope and check that output noise and ripple does not exceed
1% pk-pk (110-125 mV) of output voltage.

Verify -10.800 to -13.200 VDC at pins 1 and 2 of J3. Adjust

oscilloscope and check that output noise and ripple does not exceed
1% pk-pk (110-130 mV) of output voltage.
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CRT DISPLAY ASSEMBLY VERIFICATION

EQUIPMENT SETUPS AND CONNECTIONS

Display Assembly Setup

1 Turn the power switch to ON on the 1220/1225 Mainframe and verify
the power up display appears within 30 seconds.

Allow the 1220/1225 three minutes to warm up before continuing with
this procedure. Failure to allow the appropriate warmup time may
result in re-alignment of the display at a later time.

3 Install the Picture Grid Alignment Fixture (PGAF) onto the face of
the CRT.

4 Select the Timing Display (press MENU key, 7 key).

VERIFICATION

Display Brightness and Contrast Verification .

1 If there is no timing diagram displayed press the F key followed
by the 4 or 5 key. This selects which probe page to display.

2 Select the VIDEO/KEYPAD menu (press MENU key followecd by C).

3 Using the right arrow key set the intensity control to the far
right on the display. This is H (full) intensity. Verify raster
lines cannot be seen.

4 Using the left arrow key verify the timing display can just be seen
when the intensity control is to the far left on the display. This
is L (low) intensity.

5 Leave the intensity indicator under the e of the word "intensity”

in the display header.

DISPLAY POSITION VERIFICATION

Verify that the width, height and horizontal position of the display
falls within the limits set by the PGAF.
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KEYPAD/VIDEO/CONTROLLER BOARD VERIFICATION

Power-Up Check

1.

2.
3.

Power up the 1220/1225 by pushing the power switch at the rear of
the instrument to the ONW position.
NOTE

If the 1220/1225 is already on, turn it OFF
then wait for five seconds before turning it

back to ON. This will allow the 1220/1225 to
load the default conditions.
Verify the L.E.D. on the front panel is illuminated.

Verify the power up display appears within 30 seconds.

Keypad Button Check

@

2.

Press the MENU key then the 3 key. Verify the CONDITIONS menu
appears.

Move the cursor up and down in the symbol column with the up arrow
and down arrow cursor keys. Verify the cursor moves up and down
each time the keys are pressed.

Press the ENTER key. Verify the cursor moves to the right side of
the display (Word field).

Move the cursor to the left and right with the left arrow and right
arrow keys. Verify the cursor moves left and right each time the
keys are pressed.

Move the cursor back to the beginning of the Word field. Press the
0 through 9 and A through P keys while verifying the characters
appear on the display in the order pressed.

Press the DONT’T CARE key. Verify an X appears where the cursor is
located.

The next step verifies the auto repeat function
of the keyboard.
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9.

Move the cursor to the 0 position by pressing the ENTER key twice.
Press and hold the down arrow key until all of the characters
entered are deleted.

Press the ENTER and NOTES keys at the same time. Verify the
display goes blank and then re-appears with the Power Up menu.

Press the START key to display the Operation Categories menu. Press
the START key again, then the STOP key. Verify that the system
attempts to start an acquisition by momentarily displaying
<Initializing> followed by <Acquisition Aborted>.

Screen Display Check

The following procedure verifies that all menus can be accessed from
the keypad.

1.

Press the NOTES key twice. Check that the display shows the on-
line manual.

Press the MENU key. Check that the Operation Categories menu is
displayed.

Using the arrow keys, select the Memory Configuration menu. ‘

Press the ENTER key and check that the Memory Configuration menu
is error free.

Repeat steps 2 through 4 for each of the remaining menu selections
(1-8 and A-F).

The Disassembly (menu 6) will only appear if a
PM probe is installed. Likewise the Option
menus (menus D, E and F) will only appear if an
option is installed.

video Out Check

a. Connect the external monitor video cable to the 1220/1225
external video out connector on the rear panel.

b. Verify the picture is stable and has normal intensity.

c. Remove the external monitor video cable from the 1220/1225.
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ARALYZER BOARD VERIFICATION

EQUIPMENT SETUPS AND CONNECTIORS

Before proceeding insure all power is OFF to
all fixtures. Always turn ON the 1220/1225
first, then any external eguipment second.
Always turn OPF the external equipment first
and the 1220/1225 last.

Refer to Figure 4-1 for the eguipment setup.

[ Power | Cal

Apply I Tost

1220/ -
1228

FPigure 4-1. Analyzer board verification equipment setup.

Connect the 067-1340-99 Calibration/Test Fixture as follows:

Banana jacks to +5 V and ground
FAN to 12 VvDC and ground
D0 - 7, D8 - D15, leads to Acquisition protes

4-7
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ANALYZER VERIFICATION

Pre-test setup

1. Turn the power ON to the 1220/1225 first and then the
Calibration/Test fixture. Verify the Calibration/Test fixture’s fan
is operational.

2. Enter the following information to configure the 1220/1225 to
perform the ADJUST test.

Mem Config Presample [512])

(MENU, 0) Run [on ENTER]
Update Memory [1]
fon enter]

Display [state]

Re-run [on start]

Timebase A Sync >10MHz Off
(MENU, 1) B Sync >10MH2z Off
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3. Check that all external fixtures are powered<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>